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(57) Abstract: EP^4 ?rcceptor agonists containing as the 
active ingredient 8-azaprostag)andin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease. Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokincmia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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n-mrm 

?5:£E(Dffl9c<D*-c\ PGE 2 §g#:icH ^n^tl^m^^-o fc^y*?^ 

SiJbT4^&D, -^tl^tU EP r EP 2 > EP 3 . EP 4 £PMtlT^£ 
(Negishi M. et. al, J. Lipid Mediators Cell Signaling 12, 379-391 (1995) ) o 
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EP. 4 S«#tt, TNF- aM±fflffl. I L - 1 0£±*«§&K:W#UT^£ 

wt±, me.. >bffimsk, £&&&&Ri&&tim, &uk&* anna 
^&u7 7—i?m®.ikmwm* ^<ov (stm) m, n\mm. mm 

10 7ctnf- aM&fflMftm&fthxwttzfb&mm mx\t. mmm±m 

if) 0M*J;»y^fcimi:tfflT©§i#^^nT^5o Sfc, EP 4 

fctt«&*K:^fflT?**^DT3&<, ii) #O^Sa©#^ .(09*. ##r 
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^7c,. e p jzoiwmm&vm^M'hfammmmm &w u ep 

— ^ 8 - 7+)-*7" □ X ^ ^ 7 >v >iift t L T tt> J^TcDfe©^$g^$ 



io nxi^ 



(A) 52-5764-^- 



ncte, — ^ (a) 
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CH 2 -CH=CH-(CH 2 ) nA -COOR 



2A 



CH=CH-CH-R 
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OH 



1A 
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b) ^oiy^~> 



20 oTli/\oy*>Ii$n57J^JH, AD^HC^, m€>\Z£-oTW\U 
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e) 3 ~ 7 fi©K»fe 5 y 7 D J^+J^i, 

10 fe^V^iy-iietlT^TJ;^) , 

^IS^^f S^J&JttF^-fbTK^aiTa&D, -lLTii AK2, 3$5ls 

(B) #M PS 52-133975 fi£5t (B) 
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f~ R1 



CH 2 '' A ^(CH 2 ) nB -COOR 2B 
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B B / M <B (B) 



OH 



4 



• # 



1 

WO 02/24647 



PCT/JPOl/08176 



20 



CH, — CHo — 



Ji£frM^ffczkSi«2:^bU A B :fe£r/B B te-CH,-CH,-S£fcte- C 



5 



WO 02/24647 PCT/JPOl/081 76 

Th£^WVfrVmmiZ-CH=CH-m'V&Z>Zt\Z.-T?&~f.. n B te2, 3 
(C) »BIBS 53-21159 -^fctt,- -}&5& (C) 

o 




(xC^K Q c fi-COOR 3 , f h 7 V - - 5 JV^3 J; I/- C O N H R 4 

R 4C tt-COR 5c ^tf- -S0 2 R 6C ^e.75:S^«fcD®^$n, R 5c «^x 
(D) 4#BBBB 54-54166 -JRSC (D) 
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(St. A D ftCH=CH (y7t)L<ttb7>7) , C-CSfc«CH 2 C 
H,T£D ; 

R 1D iiH, CH 3 feL<ttC 2 H 5 T^D ; R 2 °ttCH 31 CF 3 , 7 xrJU* 

^F, CI, CH 3 , OCH 3 , N6 2 :fe«ktfCFs)&>e>fcS^j&*&afcfn ; 
nDfl R 2D 7^CH 3 t>L< ttCF 3 tfe5tttt3~8©S^ £fc«R 2D 

( i ) (D -fe 5 ig-&4fc > 

(ii) 3t#Stt#©3t^£tt?l'&*, feU<te 

(in) w—vK^mzMW^fomt&fe 

15 *&S:5i^&l«n5feOTfftS. ) T'S^ns 8 -Xif- 1 6 , 16- 

1 , 5 - 2 - b° □ U F >«*##AM£fcfcilM&©B 
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frcwfrs^jSL ftgEass mmmmmmtm (als) v 
mmz. mmm. bbw^ &mt#t. "pff^ iMJE, ^iia, ± 

(Still) ^ttfc^fflt 

15 7C» 

1. — ^ (I) 
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(I) 



(iC4 l > R 1 tt7KBat, Cl~47;i/3 4 1 yl, NHS0 2 -C1~47M 
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tt^. ) 

-tn & <d ~> z> u h u >-&^fb-& w e> u e p 4 ^.mwwWiM, 

(1) ± (R, S) -7- (2- ( (IE) -3-hh'0^->-4, 4-^7 

jvtn-4-7x-ji/-i-^T-;w -5-t^vt c nuvy.) ^y^> 

10 ffi- t-yfJUXrJK 

(2) ± (R, R) -7- (2- ( (IE) -3-tFo + y-4, 

Bl • t -7fJH7fJK 

(3) ± (R, S) -7- (2- ( (IE) -3-th*0^y-4-7x-jV 

15 -4, 4 ->>:7;M-d- i -^-;i/) - 5 -it^-v tfo u v/) ^7°$> 

(4) ± (R, R) -7- (2- ( (IE) -3-kFD + y-4-7xZ^ 
-4, 4-~J7)V3ru- 1 -y^-;i/) -5-t+7k 0 D Uy/) > 

20 (5) ± (R, S) -7- (2- ( (IE) -3-tHD^y-4-7x^ 

(6) ± (R, R) - 7- (2- ( (IE) - 3-kFD^y-4-7x-J|/ 

- 1 -y^-)V) - 5 -^vtfa U >V) ^>i, 

(7) ± (R, S) -7- (2- ( (IE) -3-hFD^>-4-7x-^ 
25 - 1 - 7*t-;W - 5 tfn US*/) A^VgE-^^XXrJk . 

(8) ± (R. R) -7- (2- ( (IE) -3-kFD^y-4-7x-jl' 
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(9) ± (r, s) — n — [7- (2- (.(IE) -3 

5 (10) ± (R, R) — N— (^^;1/X^t}n-;!/) [7 - (2- ( (IE) - 3 
-k HD^y- 4-7i-Jl/- 1 -Zf^~ )V) - 5 -t^V tiD'J -J J) ^\ 

(11) ± (R, R) -77x-;P [2- ( (IE) - 3-hFD + y-4-7x 
=.Jl- 1 -77-JW - 5 - 1 ^ 7 H o U y / a 7> >-f S F ] , 
10 (12) ± (R, S) -7ir^ [2- ( (IE) - 3- tFP^y-4-7x 
~)l>- i -^f- ;W -5-^yfO'JyyA7^H5H] , 

(13) ± (S, R) - 7- (2 - (3 - k Ko + y-4-7x- - 

. 5 -^yk D'j.yy) ^y^>m, 

(14) ± (S, S) -7 - (2 - (3 - k Ko^y- 4-7x^7^) - 

15 5-^ytfD»jyy) ^y^>m. 

(15) 7- (2- (3-tFn^>-4- (7 c t7i>-2 r M f^)V) 

(16) 7- (2- ( (IE) - 3-hFo + y-4- (2-^1-^) — 1 - 

y-^-;W -5-t+Vt:niJ5?7) - (5Z) -a7t>1 • i.^xx 

20 

25 ^ j^nua, fsmsuti* m&mmim&mmm, mum, &mr&. 
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m^±, -> 3 ^^7, mitmmm. pi*^ mvm-w&tctemkm-rsfc&n 
5 5. $mmm.t^ mmm^mmm^ (als) , ^mm^m, 

7. #wmco#7^^*^a#(D^T^cc)#?^ m&mfeconmfc. aih 

8. MfB 1 13i££)— (I) T-^n&te-g-^K -^<D#*^^7c«^n 

9. tuiBiiBm©— j&5£ (i) -r^£nste-£<feK ^-co#^'i4^^fc«^-n 

6©y^Dr^XhU>Sifk'&|]^V^t§Mit§, TNF-« 

25 
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(e, z> ~>x, h^>x#) , ^K?!?©§lE^I:«k5Sttft (R, s 

15 ^??i:^sns. 
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A) ~P) \Z5*-t£?\Z / £m\:-&®)T~&Z> 0 mX\t, # IB 57-54166 ^tiCteU 
A) ± (R, S).-7- (2- ( (IE) -3-tFD^y-4, 4 - S> 
10 7 J!/t □ - 4 - 7 1 1 - 7 r-jW - 5 -jr^rV tfn «J >V) ^\^°^ 




(CAS No. 82303-07-9) > 
B) ± (R, R) -7- (2- ( (IE) - 3-kKD^y-4, 4->> 
15 7;l/^-D- 4 -7i^;h 1 -^T— )V) - 5 -^VkfDU sv) 
>^ • t -7*f;l'X7fJl' 




13 



WO 02/24647 



PCT/JPO 1/08 17ft 



(CASNo.^B/3) , 

C) ± (R, S) -7- (2- ( (IE) - 3- tFD+y-4-7i- 
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D) ± (R, R) -7- (2- ( (IE) -3-tHD^y-4-7x~ 
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COOH 



(CASNo.^FBJ) j&«Bg^£nT45D> 



*BflflB 53-21159 ^fctt. 



E) ± (R, S) -7- (2- ( (IE) -3-th'D + y-4-7x- 
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(CAS No. 66598-57-0) > 
F) ± (R, R) -7- (2- ( (IE) - 3- tHD^y-4-7x- 

)V- i - y'j- - 5 -^^--vtfPU^y) ^\^>m 




5 (CAS No. 66598-69-4) > 

G) ± (R, S) -7- (2- ( (IE) -3-kFD^y-4-7i^ 




(CAS No. 66598-56-9) , 
10 H) ± (R, R) -7- (2- ( (IE) -3-hh*D^y-4-7x- 




(CAS No. 66598-68-3) , 

I) ± (R, S) -N- (^^-;^^*:-;i/) [7- (2- ( (IE) - 
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(CAS No. 66598-67-2) , 
5 J) ± (R, R) -N- (^^JlXJlft-Jl) [7- (2- ( (IE) - 
3-kFn+y-4-7x-^- - 5 - t+V tin 'J v7) 




(CAS No. 66598-74-1) > 
10 K) ± (R, R) -7x.-)l [2- ( (IE) — 3 — t h'O^y- A — ~7 
i-J|/-l-7r^W - 5-^7k°niJyyA7^WS H] 




(CAS No. 66598-73-0) (CAS Registry Tft7xr.j!/75 Ft&oTV^^ 
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L) ± (R, S) -7x.-)l [2- ( (IE) - 3-tFD^>-4-7 




(CAS No. 66598-66-1) ( K) £Ir 



M) ± (S, R) 



(2- (3 -t fp^->-4-^3i— 



- 5 k°nus>V) <^zf&> 




COOH 



(CAS No. 66598-64-9) , 

io N) ± (s, s) -7- (2- (3-t Fp^~>- 4 -^^-;wy>;v) 




COOH 



(CAS No. 66598-72-9) T^$n§'fb-D#)^^^K$tlT43 9 ^ 



g 52-133975 -^BJ?iiffl«(C«, 
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o) 7- (2- (3-tFD^>-4- (Wi>-2-<f;W 



(CAS No. 65470-34-0) T^^fr£te^^J&*M7S£*rC43 0 , 

5 <ftBB0g 52-5764 -*t!B$H*fcte:» 

P) 7- (2- ( (IE) -3-hFO^>-4- ( 2 -^XrjlO -1 
-^~;l/) -5-t-irVfP'Jvy) - (5Z) -^\y-7">^ • X^l/X 



10 (CAS No. 62401-45-0) tlTt^o 
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nW£b<, 13-1 4 £bTte#i^-£r, ri^o^fn^ff 
^M^b^iUTIi, MfBLfeA) ~P) T^£n^b^/W£U 

5 

#^i4^ibT«, r;i/*u#M^ y;i/^u±n^s^. x>^-^a 

15 ^U> ? >, t/x^y-jVySX yx^/-jl/7SX HJ7, (hFn^ 

TW:, 0SA.fc£*ftBfcia, Utezk^m^ 3£fls#JfeBfctt, «iess*s^ »j>»&> 
^x>Rift» ^^>^;U3h>Kt£x x^>x;u*>^^ ^>if>x;i^> 
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5 MJ>, **VittJin60ii'&«!J&ffl^T, 50-3362 |WJ 52-31404 

^Scfcte |WJ 61-52146 ^)SJDSfS«gO*S*fflViSCitC<J;t)5>^Dx^ 

— jRS (I) T^$n^^0J{C^Vie>tlS'fb-&^I«PCT/JP99/O4934^C 
^$tl5>ilD,PGE 2 ^-{$<D1f ^ y T & 5> E P 4 g&fc K3t < mt> E , 

E P ^#M^MJ£ 

.T^^Eh (Sugimoto) <b<Djj& (J. Biol. Chem. 262, 6463-6466 (1992) ) JCip 
EX, ^D^/'f l<l/t^-W'f"/ (T^EP,, EP,< EP,„ 

20 ^ep 4 ) &^n j enmmhfcCHOMti&&fflmv. mnshhi>tc 0 

IBil/fcll^ (0.5mg/ml) , 3 H-PGE 2 <&-atrS^M (2 0 0 // 
1) ^t&Tl^>*a^-Mfe. K**3IC?&Ay7r— (3ml) 
T#±E>MEETPJ:5I^^ET^-&Efe 3 H-PGE 2 S^^X^^;i/^-(G 
F/B) fch7^^U 3S^S*Stt§f&^>>5FW^-7?«fl)eb7c. 
25 K did <t B max M te\ Scatchard plots ^ ^>^i<i!t>7c: [Ann. N. Y. Acad. Sci. 51, 

660(1949) ]. -#wm&)%£-£?ummm (2.5 z*m) ©#si&pge 2 ©#3ett? 
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'Sftm^Mfete, 3 h-pge 2 (2.5nM) .&&zs#5%mizm^>bnz>fc'&%o 

5 Ay77- : 1 OmM'Jyi^'JyA (pH6.0) , IraM EDTA, 1 
0 mM M g C 1 2 , 0.1M N a C 1 „ 

^b^£>;8?ft^l&K i (mm) 

K i = I C 50 /(l + ( [C] /Kd)) 




(CAS No. 66598-57-0) T^nS-ft^ (ttSBbfclb-g-^E) CDK i ffiti, 
. EP, : >1 0, EP 2 :>10, E P 3 : > 1 0, EP 4 : 0.0090 (uM) T 

15 E P 4^7J-7> 

— i^^ 1 (Nishigaki) £©7j?£ (FEBS lett., 3M, 339-341 (1995)) izZ^VX, 

t # x e p 4 -it ^ -r y ^^-n^n^n l 7c c h omm ^11 v » 

20 2 4 ->x;l/-7-T 7D7°l/"htCl 0 5 cells/well T»@b v 2 B P^^SI Lgli&k: 
#^b7c„ #well &MEM (minimum essential medium) 5 0 0 // 1 T#fcf£b7c 
T-fe^f 5 "tV T K (assay medium) (MEM containing lmmol/L IBMX,1% 



21 



WO 02/24647 PCT/JPOl/08176 

BSA) 4 5 0 /i 1 & J)0i, 3 1 0#f*^ >^rL^— -> 3 >Lfc 0 -^CD 

S^Sria^L, 3 7tT10«*Lm MJ # D nflFK (10% 
w/v) 5 0 0 /il ^iiDLT^^jt^tfc. £©RJSfc»E& 1 tsU*^ (-8 

5 0 "C) , BMP&frfc: -o tcWi. X? W A-TM * b 13,000 r p mT 3 
»P-iai^«tUT»e»n*±fl»*JB^T, cAMPTt-f^^h (assay kit) 
tTcAM.PiiaitLfc. Tfcfc-fe, dcDJttfl 2 5 ul IK [ 125 I] c 
AMP7-fe^+-;h (assay kit) (Axaersham tl) 0^y77- (buffer) £ 
JPA 5 0 0 u 1 <h b, Htl* 0.5m o 1 /L HJ -n -ti'^TS > (tri- 

10 n-octylamine) <D$ U D /J^l/A^l^ 1 m 1 t^lfO b, ^ D D ^Jl-AJI ^ © h U 
■^DDSgl^SLfcCt, 7K^^i7->7*;i/ibT C ,25 I] cAMP7t< 
=^ry h (assaykit) KlIMR^ttT .HS^SsfcJfi b U->y;l/if><E> c AMPffiS 

*5 > li*Wfc-&4fe © 7 =f h AMU (E C 5 o fit) P G E 2 J^a-C ©M^C 
15 il§ 1 0 0 %<!: Lfctf © 5 0 %0 c AMPi^ffi^ftBl/, EC 50 -fi 

ibfeo i \z^-rmvc^>v, #»iBcjBv>e>n**b^»a*, EP 4 



1 





EP 4 TI3'-^ hS14 
EC S0 (jtM) 


E 


0. 5 



TNF- ag&MHMgtt 

bfeo 

SDlitt7yK^^b EPS (10/ig/2ml/kg) &A5flMR 
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bfco ELISA^^h (RatTNF-a Immunoassay kit , Biosource ft) 

PSi$4 3 0^iltSnK4bfc. (LPSli, <b-£M&-^) \z 

5 o ^^m^m^m (id so ) i tt. ktc^^st. 



2 





TNF-aKlSffitt 

ID 50 (/tg/kg) 


E 


5 9 



iitt snip Ua 1 )"? 

Osterman <=> ©;7jS (inflamm. Res. 44, 258-263) £*PCT : ?T& , 5. WH4D 
A/S 1 C»7*; h&ffl^T, £€£0 (4S*^yn ^>©0.3%^ 

MOTtp^jgcDr^^ e, 1 2 B g£U$ 2 7 0 g ^mATTS. *fg#fb 

15 ^tt^^;i/© 0.02m o i xhT^m^hu^AmmizmMv, m^?K\zx 

^M^^fga (j) 

»tb^«a, 6SIJ;D, (^E;KD 0.02m o 1 /LzkBMfc; 

i- h w &mmz.mmv. mm7^zxmR.-r^>z.t\z^r)mm) £iH3iu, 
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®(D'wmm&*ffi®®mm®\femw (xct— 9 6oa, y-^y^/T.v 
5 mmmmt-m go 

6 >r ft mWSk<0 fc?— £f C SKK ^ V* § £ £T#7&fifciEitflstf£ 

(1) #a=»g>%'];£ 

fismufc^siit^ i o %mm^)i^ u >$kk:t@3£&, d 25m 

StTj&^^TfSH^U D>t!zL-^C^D^^ #®ttSia«»*fK:«fc»j«BS 

15 ^-r^o 

(2) ftMMQMM 

(1) TrffiVifc l cmrJi(Dit>y;l/^f!JM^^, XH§3ti£ (^^707* 
XXItmf ->^f A w F X - 1 0 0 0 (^v^-^l/A) ) n 

20 SrSSJtU #^£:ic«>5. 
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